Renewable energy sources (RESs) are used with the bulk power supply in many of the world countries and Egypt. Also, solar technology is available option of these RESs for Egypt, because the sunrise from 3000 to 4000 hours per year with average solar radiation of 2000 to 2400 kWh/m 2 /year in many regions of Egypt. Solar thermal power plants (STPPs) are the most economic form of solar technology for electricity generation. These STPPs are consisted of four elements. These are solar collector, receiver, transport-storage and energy conversion. Also, this power plant may be integrated with gas or/and steam turbine of a conventional power plant (CPP).The generation of a STPP depends on the efficiency of its elements, the meteorological data at the installation site, and the integrated combined cycle with CPPs. So, this paper aims to model the efficiency of the STPP elements and the generation of this power plant with an integrated solar combined cycle (ISCC) power plant. This model is applied numerically to compute the generation of the first STPP integrated with a gas power plant at El-Kuraymat, considering the design of this power plant and meteorological data at the aforementioned site in Egypt.
Introduction:
Renewable energy sources (RESs) are continue added to the electricity supply in many of the world countries as well as in Egypt. Solar electricity generation is available option of RES for Egypt because the high level of solar radiation with an annual sunrise more than 4000 hours in upper Egypt. Also, solar thermal power plants (STPPs) are the most economic form of the solar technology for electricity generation [1] . Currently the total installed capacity of STPPs in more than 600 MW world wide, and are planned these power plants in more than 10 countries [2] .
The concentrating STPP technologies are relay on four basic key elements. These are concentrator, receiver, transport-storage and power generation. Also, These STPPs are characterized by its ability to be integrated with conventional thermal power plants (CTPPs) to produce electricity, either by gas turbine-Brayton cycle or/and steam turbine-Rankine cycle strongly affected the generation of these power plants. So, the overall efficiency of a STPP can be developed as a product of three efficiencies These are optical, receiver and power block efficiencies [3, 4] . The optical efficiency depends on the type of concentrating solar thermal energy (CSTE) used. While, the solar receiver efficiency accounts for losses involved in the conversion of solar radiation to thermal power such as intercept (spillage), conversion and thermal emission. Finally, the efficiency of conversion from thermal to mechanical power and to electrical power in the power block depends on the selection of the thermodynamic cycle.
In reference [5] , The design and cost of ISCC are studied for different concentrating solar thermal energy (CSTE) technologies. These are solar trough, linear Fresenal lens and solar tower. Also, nine STPPs had been built at California desert during the period 1984 and 1990 [6] . The integration of these power plants was initially proposed by Luz Solar Integration as a means of integrating parabolic trough solar plant with modern combined cycle power plants , Where several methods for transferring solar thermal energy (STE) into combined cycle are evaluated [7] .
New and Renewable Energy Authority (NREA) of Egypt intends to implement an ISCC at EL kuraymat, 95 km South of Cairo, at altitude of 29°16' N and longitude of 31°15' E. This project had been implemented in three stages. These are solar island and combined cycle island associated with the engineering of the complete ISCC. The solar island consists of a parabolic trough solar field, the heat transfer fluid (HTF) system up to the HTF inlet and outlet flanges of the solar heat exchanger, associated control systems and control and service buildings. While the combined cycle island consists of one gas turbine, one heat recovery steam generator (HRSG), one steam turbine solar heat exchanger plus all associated control and balance of plant equipment and installations [8, 9] . This ISCC power plant had been complete operation in June 2011 and connected with 66 kV transmission system at Elkuraymat.
In this paper, a proposed generation model has been introduced. In this model, the efficiency of STPP elements and the generation of ISCC are modeled . The proposed generation model is applied numerically to asses the generation of ISCC El-Kuraymat in Egypt. Figure 1 shows two ISCC used for integrated STPP. Figure 1 .a shows a solar combined cycle (SCC) comprises a Brayton cycle-gas turbine, while Figure 1 .b illustrate a solar triple cycle (STC) using Rankine -cycle steam turbine. Solar energy is used as a heat source for these ISCCs. However, the STPP includes solar collector, receiver, transfer-storage and energy conversion, the efficiency of the entire STPP can be developed for both of these ISCCs as followings.
2.Proposed generation model:
The overall efficiency ( 0  ) of an ISCC power plant is function of solar collector, receiver and power block efficiencies and given as [4] :
The solar collector efficiency ( Opt  ) depends on the concentrating solar radiation (CSR) of the STPP and account due to the reflection of this device. For a parabolic trough solar collector have a field c A , the incident solar energy (heat) is given by :
Where inc Q is the incident heat and si I is the incident solar radiation. 
The approximation heat loss per unit area (
) is given by a quadratic function as [11] : 
When l U is non negligible temperature dependence, Eqn. [5] given as :
The total useful thermal power, integrated along the absorber, was developed as a function of the thermal fluid temperature at the entrance ( 1 T ) and exit ( 4 T ) of the collector as [12] :
Where f m is the mass flow rate of the thermal fluid and f c is the specific heat of this thermal fluid. Considering, 1 T and 4 T of the thermal fluid are always constants, the transfer of energy within the heat exchanger or HRSG can be given by : The electric power generation system at El-Kuraymat incorporates gas, steam and combined cycle power stations and interconnecting with 66, 220 and 400 kV transmission systems. NREA of Egypt had been installed the first STPP, 2008-2012, at EL Kuraymat (29º 16´ N) with the cooperation of Fichtner solar Gmbh. This STPP integrated with a certain gas turbine type and interconnecting with 66 kV since June 2011. The technical parameters of this ISCC power plant is given in Appendix (I).Also, the ISCC of El. Kuraymat power plant is shown in Figure 3 .
Proceedings of the
On the hourly basis, the daily, monthly and annual generations of this STPP are determined using the generation model in section 2. The hourly normal solar radiation (I nsr ) at the aforementioned installation site is recorded by Meteorological Authority of Egypt (MAOE) through a day of different months of the year and given in Appendix(II). Also, the average ambient temperature had been recorded by MAOE through five years and given in Appendix (II). Concentrating solar radiation (CSR) on the receiver of this STPP includes the heliostats and the trough solar collector. A maximum _density heliostat field is used for the CSR corresponding to an area coverage ratio (heliostat area to ground area). This ratio is developed as 0.14 when the solar thermal energy (STE) is of 4.4 MW/m 2 /yr [14] .
Fig (3) :
Schematic diagram of The ISCC El-Kuraymat power plant [9] .
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Considering this ratio, the recorded I nsr at EL-kuraymat is used to determine the incident solar radiation (I isr ) on the through collector and shown in Figure 4 . This figure shows the hourly I isr through a day of different year months..  given as 0.268 .This efficiency is used with the result of Figure 5 to estimate the hourly generation of the ISCC El kuraymat power plant and given in Figure 9 . This figure shows the generation of power plants study through a day of the different year months and concluded that the maximum generation is at 12 o'clock on Figure 9 are used to determine the daily and monthly generation of this power plant and shown in Figure 10 . The results of this figure concluded that the annual energy output of EL kuraymat solar thermal power plants is 835.23 GWh. 
Conclusion:
Generation model is presented in this paper to evaluate the generation of integrated solar combined cycle power plants. Two combined cycles of integrated STPP are considered here. These are integration of the STPP with gas turbine-Brayton cycle Heat -loss coefficient.
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Appendix(I) :
Technical data of ISCC EL kuraymat power plant [9] . 
